E2F-1 has properties of a radiosensitizer and its regulation by cyclin A kinase is required for cell survival of fibrosarcoma cells lacking p53.
Negative regulation of E2F-1 DNA binding function by cyclin A kinase represents part of an S-phase checkpoint control system that, when activated, leads to apoptosis. In this study, we examined the cellular sensitivity and resistance of isogenic mouse fibrosarcoma cell lines, differing primarily in their p53 status, to ectopic expression of wild-type (wt) E2F-1 and cyclin A kinase binding-defective mutants of it. We found that E2F-1 (wt) potently affected the survival of p53+/+ tumor cells but not that of p53-/- cells. In contrast, expression of cyclin A kinase binding-defective E2F-1 species interfered with cell survival of fibrosarcoma cells irrespective of their p53 status. Finally, expression of E2F-1 (wt) in p53-/- fibrosarcoma cells enhanced the cytotoxic effect of ionizing radiation in vitro and in vivo in a mouse tumor model. These results suggest that E2F-1-dependent activation of an S-phase checkpoint is p53 independent and that E2F-1 possesses radiosensitizing properties in the absence of p53.